Gap junctional channels between cells provide a pathway for exchange of regulatory ions and small molecules. We previously demonstrated that expression of connexins and cell-to-cell communication parallels osteoblastic differentiation and non-specific pharmacological inhibitors of gap junctional communication inhibit alkaline phosphatase activity. In this study, we stably 
INTRODUCTION
Gap junctions are membrane spanning channels that facilitate intercellular communication by allowing small (≤ 1.0 kD) signaling molecules (e.g. ions, cAMP, IP3) to pass from cell to cell. the membranes were soaked in ECL detection reagents (Amersham, UK). The sheet was then air-dried and exposed to X-ray film.
Quantification of alkaline phosphatase activity. Cells were cultured as described above.
On days 3, 6, 9 and 12, media was removed and cellular alkaline phosphatase activity was determined by the conversion of p-nitrophenyl phosphate to p-nitrophenol (21). Briefly, cells
were washed twice with PBS and incubated for 30 minutes in 0.5ml of 0.75M 2-amino-2-methyl-1-propanol, pH 10.3, containing 2mg/ml p-nitrophenol phosphate substrate. The reaction solution was mixed with an equal volume of 50mM NaOH and then diluted 1:40 with 20mM NaOH. Absorption was measured at 410 nm and conversion to enzyme activity was made using a p-nitrophenol standard absorption curve. Data were normalized to protein levels as determined by the Bradford method (4).
Quantitative real time RT-PCR. Total RNA was isolated from cells using a Qiagen
RNeasy mini kit. RNA was subjected to real time RT-PCR using a Perkin-Elmer ABI Prism 7700 sequence detection system as previously described (7). The sequences for primers and probes used are shown in table 1.
Primers and probes were designed using sequence data from gene bank and the real time RT-PCR probe/primer design software Primer Express (version 1.0, Perkin-Elmer), which optimized the sequences for use in RT-PCR. These sequences were synthesized and PCR conditions were optimized with respect to concentrations of MgP We found that decreasing connexin expression in hFOB/Cx43 -greatly attenuated GJIC.
However, significant GJIC remained in these cells. Despite a 50% reduction in GJIC in hFOB/Cx43 -cells, alkaline phosphatase activity was almost completely inhibited during the entire differentiation period. This suggests that Cx43 expression and, to some degree GJIC, contributes to osteoblastic differentiation. These findings also support the possibility that a GJIC independent function of Cx43, e.g. Cx43 expression per se or Cx43 hemichannels, influences alkaline phosphatase activity and bone cell differentiation.
However, the data obtained do not rule out the possibility that changes we observed were at least in part due to changes in GJIC. We did not examine mineralization in this study. The expression patterns of type I collagen in hFOB/Cx43 -and hFOB/pvc cells are similar to that reported in other studies (31), in which expression of type I collagen was higher in the early cell proliferation phase, peaked by the end of the first week and was followed by a sharp decline in later differentiation. In this study, we did not observe changes in expression of type I collagen in hFOB/Cx43 -. These findings suggest that Cx43 is not critical to type I collagen regulation during osteoblastic differentiation.
Osteocalcin has been considered an important marker in osteoblastic differentiation.
Interference with gap junction expression has been shown to decrease the activity of a rat osteocalcin promoter-driven reporter gene construct in osteoblastic cells (17). Consistent with these data, our study suggests that osteocalcin increases as a function of time in culture and is inhibited in hFOB/Cx43 -. Because of the large variability in osteocalcin mRNA levels in hFOB/Cx43 -cells at 39.5 0 C sampled on day 12, the difference between osteocalcin mRNA levels in hFOB/Cx43 -and hFOB/pvc on day 12 were not statistically significant. However, it is interesting that at day 9 osteocalcin mRNA levels are significantly lower in hFOB/Cx43 -than in hFOB/pvc. This suggests that the hFOB/Cx43 -cells are able to compensate for the lower Osteocalcin in hFOB/pvc was significantly higher than hFOB/Cx43 -on day 9 at 39.5 0 C. *Significantly greater than hFOB/Cx43 -on day 9 at 39.5 0 C. # Significantly greater than same cell typeon day 3 and 6. Osteocalcin in hFOB/pvc was significantly higher than hFOB/Cx43 -on day 9 at 39.5 0 C. *Significantly greater than hFOB/Cx43 -on day 9 at 39.5 0 C. # Significantly greater than same cell typeon day 3 and 6. experiments. *Significantly greater than same cell type on day 3 and 6, also greater than hFOB/Cx43 -on day 12 at 39.5 0 C. **Significantly greater than same cell type on day 3 and 6 and greater than hFOB/Cx43 -on day 12 at 37 0 C. # Significantly lower than same cell type on day 3, 6 and 9. Table 1 Genes Forward
